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CHAPTER 7
SYSTEM SHUTDOWN AND CONFI RVATI ON OF CLEANUP

7-1. | nt roducti on.

a. System shutdown should be consi dered when process nonitoring
i ndi cates that either the renediati on objectives have been met, or the system
is determined to no |l onger be effective. System shutdown involves two primary
conponents: closure sanpling and anal ysis, which may need to be conducted
over an extended period of tinme, and | AS nechani cal system shut down,
di sassenbly and deconmi ssioning. The closure sanpling program shoul d be
conducted over a period of time to evaluate contani nant concentration
reboundi ng, particularly at sites where NAPL was present. Post-closure
nmonitoring is also advisable in many instances, as when NAPL remmins after
cl osure.

b. Shutdowns for mechanical or nmaintenance reasons are not considered
here. They are al nost exclusively dependent on the individual system
conponents sel ected, and will accordingly vary in duration and severity.
However, every systemw |l require some shutdown time for maintenance and
[ ubrication. The procedures for conducting these shutdowns will be specified
in the O&M manual for the apparatus used.

7-2. Shut down St r at eqy.

a. The shutdown strategy, including cleanup |evels, sanple schedul es
and net hods, and a closure decision matrix, should be planned prior to
starting up an | AS system Figure 7-1 is a generic closure data eval uation
matri x, incorporating a typical shutdown strategy. This strategy should be
i ncorporated into the Work Plan, and should be approved or agreed to by the
appropriate regulatory entities. The shutdown strategy may require revision,
such as identifying different or additional sanple collection locations, if
the spatial distribution of contam nants in the soil or groundwater changes
over the duration of the | AS system operation.

b. System shutdown will be guided by the regul atory standards
applicable to the site contanination. These site specific standards typically
i nclude state or federal Maxi mum Contam nant Levels (MCLs), although in sone
cases, alternate cl eanup goals can be negoti ated based on specific potenti al
| ocal receptors and contamnant nmobility. Typical paraneters used to design
| AS systenms and support alternate cleanup goals include soil organic carbon
content and hydraulic conductivity. An understandi ng of contani nant
di stribution, fate and transport can gui de and mininze additional data
acqui sition requirenments.
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c. In nost cases, actual sanpling and | aboratory anal ysis of the
contam nated matrix (e.g., groundwater) is the only acceptabl e nmeans of
achi eving closure approval. |n some instances, secondary indicators such as

exhaust gas and soil gas VOC concentrations, groundwater physical and (non-
target) chem cal paranmeters, and oxygen consunption rates have been proposed
as acceptable indicators of contam nant concentrations. These secondary

i ndi cators, which typically are included in | AS process nonitoring, determ ne
the timng of matrix sanpling to denonstrate achi evenent of regulatory
objectives. Confirmational sanpling should be conducted in accordance with
standard SW 846 soil and groundwater sanpling and anal ysis nethods as

summari zed in the work plan (USEPA 1986).

d. G oundwater nonitoring wells generally present an overly optimistic
picture as to VOC and DO concentrations during, and for a while follow ng,
IAS. This is due to the tendency of sparged air to flow preferentially
through a well*s filter pack and into the well itself (paragraph 3-3b(2)). It
is therefore very inmportant that sufficient time be allowed to el apse between
| AS system shut down and confirmati on nonitoring using conventional groundwater
nmonitoring wells. Johnson et al. (1995) recomrend a waiting period of greater
than one nonth at wells that have been directly affected by IAS. Bass and
Brown (1996), summarizing their |AS database findings, concluded that “Wen
rebound occurred, it sonetinmes happened many nonths after sparge system
shutdown.” They reported that some sites “showed only noderate rebound 2 to 4
nont hs foll owi ng shutdown, but in sone source area wells concentrations junped
by anot her order of magnitude or nmore within 7.5 to 16 nonths after shutdown.”

e. Wth respect to the use of conventional groundwater nonitoring
wells, a mnimumof 2 to 3 nonths shoul d el apse between shutdown and
confirmation nmonitoring. |f some degree of rebound is still noted, sanpling
shoul d be repeated subsequently. Applicable state and/or federal closure
requi rements nmay dictate the duration and frequency of confirmation sanpling.

f. Wsconsin DNR (1995) recomends that when purging nonitoring wells
prior to sampling, the purge volume can be increased to renmove water in and
near the filter pack that nay have been affected by preferential flow al ong
the well. It is suggested that the purge volume required to draw in
unaffected (i.e., nore representative) groundwater may be considerable. Care
nmust be taken to avoid aerating the well and stripping VOCs fromthe water in
the process of purging it (paragraph 4-2).

g. |If groundwater sanples fromsnall dianeter driven probes are
accept abl e, such probes may be used to procure nore representative sanples,
since they lack a filter pack capable of preferentially conducting airflow and
their screen length is very short (Johnson et al. 1995; W sconsin DNR 1995).

h. There are three possible outcones froma successful closure sanpling
and anal ysis programto be considered in the shutdown strategy. The decisions
to be nmade in each case will depend on the regulatory, cost, and technica
constraints under which the systemis being operated.

7-3
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(1) Contam nant concentrations are and remain bel ow applicable
st andar ds.

(2) Contam nant concentrations are bel ow applicabl e standards; however
concentrations rebound foll owi ng system shutdown.

(3) Contam nant concentrations are above applicabl e standards, yet the
system has reached asynptotic renoval rates.

i. Even if contam nant concentrations are above applicabl e standards,
and the system continues to renove contam nant mass, it may still be possible
to close the site, based on renegotiation with regulators after a reasonabl e
peri od of operation. Such a strategy, if deemed acceptable, would enpl oy
natural attenuation as a followon to |AS.

7-3. Shut down Gui dance.

a. The sinplest nethod of planning for shutdown and final sanmpling is
to regularly nmonitor the site and track the data trends.

(1) There are three groups of paraneters which may provide indications
that the cleanup is nearing an end:

(a) Reduced VOC in the collection system A gradual drop in VOC
concentrations in the exhaust stream usually froman SVE system nmay indicate
that contaminant levels in the soil have been depleted, at least in the zO.
They may, however, nerely indicate that nass transfer has becone diffusion-
[imted.

(b) Reduced CO, or increased O, in the exhaust. \here biorenediation
paranmeters are being tracked in the exhaust stream a change in these
concentrations may indicate that there is little material left to degrade.
Performance of periodic in-situ respironetry tests, either in the vadose zone
(Hinchee et al. 1992) or in the groundwater (paragraph 4-3d) may hel p support
this trend.

(c) Reduced VOC i n groundwater sanples collected after the | AS system
is shut off. Biodegradabl e compounds will not necessarily be conpletely
degraded, at first, in which case they may act to solubilize additiona
organic material into the groundwater, with an attendant rise in VOC
concentrations. \Wien this concentration subsequently falls, it may signa
that the ZzZO may have been finally depleted of partial breakdown products, and
t hat bi oavail abl e constituents have, to a practical extent, been renoved.

(2) \Wen one or nore of these conditions appear, it is nost useful to
reread the criteria for shutdown witten into the approved work plan or
operating permt. This should provide the guidance necessary for the fina
confirmation sanpling. The criteria should also specify whether the systemis
to be shut off for confirmation sanpling, as is usually the case.
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(3) Sone general guidance for typical systens is provided bel ow, for
subsurface and surface equi pment. This guidance assunes that the system has
attained its renediation targets and final shutdown is required.

b. Shutdown Gui dance - Subsurface. ASTM D 5299 gives genera
requi rements concerni ng well decomi ssioning; however, well decomm ssioning
procedures are usually dependent on state requirenents, and these requirenents
nmust be checked prior to begi nning deconm ssi oning.

(1) The nost typical case requires that the well be pressure-grouted
and the surface restored to its previous condition. This usually nmeans that
the top 0.6 to 0.9 neters (two to three feet) of casing are cut and pull ed
fromthe well; the well is bored and a cement/grout mxture is placed down the
well using a treme pipe to fill the bore to the surface. Any curb boxes or
ot her protection for the well head are al so renoved, and the surface is
restored to match the surroundi ng grade and surface finish.

(2) In sone cases the casings nust be pulled. Even if this is not
required, a licensed driller may need to be contracted to deconm ssion the
well. The npst comon method is to mechanically pull the casing fromthe
ground (for shallow wells) or drill out the casing for deeper installations.

c. Shutdown Guidance - Surface Equi prent.

(1) The surface equipnment is often configured in a package, and so the
package is sinply noved to storage or to another site. The surface piping and
mani fol ds are renmoved and usual |y di scarded usi ng appropriate waste handling
practices. Consideration should be given to renoving and storing gauges,

t hernoneters, and ot her neasuring equi prment, dependent on their condition and
value. It is particularly inmportant to properly decomr ssion the system punps
and bl owers. These units are often built with tight tol erances and can
"freeze up" with rust or corrosion. Care should be taken to foll ow

manuf acturers' recomrendations for both short down-time periods and extended
syst em shut downs.

(2) Wen the piping systens have been di sassenbled, it is helpful to
bl i nd-fl ange t he piping connections to the package equi prment, to prevent
unnecessary exposure to the surroundings. It is also helpful to store the
saved gauges and ot her neasuring equi pnent with the package unit, so that they
can be reused at the next site.



